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Previously  reported  measurements  by  Mr.  R.3.  Holland  of  the 
dielectric  constant  and  loss  at  microvave  frequencies  have  been  used 
to  obtain  a critical  wavelength  of  0.66  cm. for  methyl  chloroform  in 
dilute . solution  in  carbon  tetrachloride  at  20®.  This  value  and  the 
low  value  0.07  found  for  the  empirical  distribution  coefficient  of  the 
relaxation  times  are  practically  indis tinguishable  from  the  \ralues 
previously  observed  in  this  laboratory  for  J:- butyl  chloride,  which  has 
a molecule  very  similar  in  size  and  shape.  Similar  measurements  on 
sclutions  of  pyridine  in  heptane  at  a wavelength  of  1,24  cm.  have  been 
combined  with  measurements  by  Dr.  G.N.  Roberts  at  66,  10  and  30  cm.  to 
obtain  critical  wavelengths  of  0.45  cm.  at  1°,  0.42  cm.  at  20°  and 
0,36  cm.  at  40°  with  very  small  values  of  the  distribution  coefficient. 

The  apparatus  for  the  investigation  of  crystalline  solids  at 
3.2  cm.  wavelength  is  still  undergoing  alteration  and  adjustment  by 
Mr.  D.E.  Williams. 

In  collaboration  with  the  research  program  of  the  Project, 

Dr.  G.N.  Roberts,  Mr.  A.  DiGiacomo  and  Mr.  A.  Tulinskie  have  carried 
out  further  dielectric  investigations.  Dr.  Roberts  has  extended  the 
range  of  an  apparatus  previously  constructed  for  use  at  23  to  30  cm. 
wavelength  so  that  measurements  of  dielectric  constant  and  loss  have 
been  made  with  it,  as  mentioned  above,  down  to  6.6  cm.,  and  may  prob- 
ably be  made  up  to  60  cm.  wavelength.  Dr.  Roberts  has  also  used  a low- 
frequency  bridge  to  measure  the  dielectric  constants  and  losses  of 
mixtures  of  polar  liquids  cooled  to  a glassy  state.  The  results  show 
that  mixtures  of  an  associated  and  a non-associated  liquid  give  two 
mtxima  in  the  curve  for  loss  against  temperature,  while  a mixture  of 
two  non-associated  liqviids  gives  rise  to  only  one  maximum.  Fui’ther 
measurements  will  Involve  the  dilution  of  such  binary  mixtures  with  a 
viscous,  non-polar  solvent. 

The  dipole  moment  of  hexame thyidisiluxane  has  been  investigated 
because  of  the  slmilai’ity  of  some  of  its  bonds  to  those  in  the  very 
important  silicones.  Mr.  DiGiacomo  has  measured  the  dielectric 
constant  of  the  vapor  over  a range  of  temperature  and  pressure.  The 
lack  of  variation  of  the  polarization  with  temperature  indicates  zero 
moment  for  the  molecule,  the  large  atomic  polarization  observed  for 
the  vapor  being  sufficient  to  account  for  the  apparent  moment  value 
reported  in  the  literature  on  the  basis  of  solution  measincements . 
However,  Mi . Holland  has  found  an  appreciable  loss  at  1.24  cm.  for  this 
substance  in  the  liquid  stated  which  indicates  polarity  in  the  molecule. 
The  increase  in  the  loss  with  decreasing  temperature  indicates  that 
the  critical  wavelength,  at  which  the  loss  ia  a maximum,  is  much 
shorter  than  1.24  cm.  and  much  shorter  than  would  be  expected  for  a 
polar  molecule  of  this  size.  The  very  interesting  possibilities  of 
this  problem  './ill  be  further  investigated  vdien  a new  sample  of  the 
sulr-.tance  has  been  obtained. 


addition  to  hexame  thyldisiloxane , the  following  seven  substances 
measured  in  the  vapor  state,  the  dipole  moments  of  the  fir^st 
i.ve  having  oeen  measured  by  Mr.  DiGiacomo  and  those  of  the  last  two 
by  Mr.  Tulinskie . 


Dipole  Moments  (xlO^®) 


Dif luor odibrcmome  thane  C . 66 
Tri  riucrome  thane  ]_  fo 
Trifluorochloromc  thane  0.46 
Triflucrob.vomome  thane  0. 65 
Trifluoroiodome thane  0,  92 
Pentafluoroe thane  1 ck 


Perfluorcdime thyl  ether 


These  moment  values  are  being  usoh'  to  study  mutial  inductive 
effects  within  the  molecules. 
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